Perceived Sleepiness of Non-Shift Working Men in Two Different Types of Work Organization: Kenji Fukasawa, et al.
Many previous studies have shown that disturbed or deprived sleep patterns are closely associated with a number of health and socioeconomic consequences. 1,2 Sleepiness, resulting from poor or insufficient sleep, is known to be a cause of accidents and injuries at work and should be regarded as an occupational health issue. [3] [4] [5] [6] [7] The relationship between increased sleepiness and health and safety concerns has been extensively investigated among shift workers. [8] [9] [10] However, few attempts have been made to study people who work in the daytime, despite that fact that they account for more than 70% of the working population. [11] [12] [13] Nowadays, sleep loss and sleepiness are common phenomena, particularly in urban areas, and seem to have become a tremendous burden on Japanese society. 4, 13, 14 Nevertheless, research on sleepiness among Japanese workers is very limited in scope. [11] [12] [13] Moreover, attention has primarily been given to sociodemographic and lifestyle factors. The characteristics of work organization, including the role of job stress, have not been fully addressed. 15 With these considerations in mind, we conducted a survey of perceived sleepiness at two manufacturing companies using a questionnaire comprised of lifestyle, sleep pattern and job stress indicators. We hypothesized that perceived sleepiness is associated with various factors, themselves dependent on differences in work organization. The two companies where we conducted the questionnaire differed in terms of the speed at which products being manufactured changed, competitive response and company development.
Subjects and Methods Subjects
Two large, manufacturing companies (Company A, Company B) in Japan were invited to participate in the study. In overview, Company A, located in a provincial city, is a light electrical machinery manufacturer associated with the information-technology industry, enjoying rapid growth and development and a good business performance in an extremely keen competitive environment. To achieve efficient production and distribution of product, the company reconfigures its manufacturing line every three months. In contrast, Company B, located in an urban area, is a long established, heavy electrical machinery manufacturer associated with the infrastructure-construction industry and possesses a large production facility.
At company A, in June 2003, 693 workers aged 19 to 61 were surveyed using a self-administered questionnaire, of which 564 (81.4%) participants responded to the survey. In company B, in June 2004, a total of 2,114 workers aged 20 to 63 were surveyed using the same procedure, and a total of 1,654 (78.2%) participants responded to the survey. The questionnaires were distributed via an occupational health nurse and were returned in a sealed envelope to one of the authors by the participants themselves. Responses from 268 non-shift working men in company A and from 956 non-shift working men in company B were used in the analysis. Shift workers and working women were excluded from the analysis, since shift workers have been shown to have different characteristics from non-shift workers in terms of job stress, lifestyle and sociodemographic Articles variables, and working women have been shown to be more sleepy than men. 11
Questionnaire
The content of the self-administered questionnaire was composed mainly of sociodemographic characteristics, lifestyle, job stress and sleeping habits, including perceived sleepiness.
Perceived sleepiness
Perceived sleepiness was assessed using the Epworth Sleepiness Scale (ESS) score. 16 The ESS uses a self-administered questionnaire to measure sleep propensities in eight different real-life situations. The sum of eight individual scores (range, 0-24) yields the ESS score; higher scores indicating greater sleepiness. Cronbach's alpha value for the ESS in the current study was 0.77. The ESS has a cut-off score ≥11 for daytime sleepiness. Those having an ESS score ≥11 were defined as experiencing perceived sleepiness.
Currently, a number of the Japanese versions of the ESS (ESS-J) are available, though none of them has been psychometrically validated. In the present study, we used one of the ESS-J 17 with a modification of question 8 ("In a car, while stopped for a few minutes in traffic" on the original scale). Specifically, we provided wording in Japanese answerable by the respondents who were either drivers or do/can not drive at all (i.e., passengers).
Sociodemographic characteristics
The following characteristics were surveyed: age, height and weight, marital status (married, single), education (noncollege graduate, college graduate and above), type of work (manager, non-managerial), one-way commuting time (<1 h, ≥1 h). In addition, body mass index (calculated as the weight in kilograms, divided by the square of the height in meters; BMI) was also included.
Lifestyle and sleep habits
Lifestyle and sleep habits were investigated using: clockin time, clocking-off time, hours at the company, overtime work (for the latest month), going-to-bed time, waking-up time, sleep duration (working days and non-working days), exercise, smoking, alcohol intake, breakfast (daily or under 6 times in a wk), dinnertimes (before or after 21:00), latenight snack (yes or no), nightcap in recent days (yes or no), sickness absence during the past yr (yes or no). For sleep habits, a self-administered sleep questionnaire developed in previous studies 10, 18, 19 and eight questions about subjective sleeping patterns during the last 1-yr period were included ( Table 1 ). The first question addressed the 'difficulty initiating sleep' (DIS), defined as taking more than 30 mins before falling asleep. The second and third questions were concerned with the 'difficulty maintaining sleep' (DMS) and 'early morning awakening' (EMA), respectively; DMS and EMA were defined by responses of "more than three times a week" or "almost every day". The presence of insomnia symptoms was defined by the return of at least one positive response to questions regarding DIS, DMS or EMA. In the fourth question, poor sleep quality was defined by answers of "not so well" or "very poorly". In responses to the fifth question, regarding daily sleep, 'insufficient' was defined by answers of "somewhat insufficient" or "definitely insufficient". The sixth question concerned absence or tardiness from oversleeping, in which 'yes'was defined by any pattern of response, except "never". The same response criteria were applied in the seventh and eighth questions, to define the presence of 'snoring' and 'difficulty with breathing during sleep', respectively.
Job stress questionnaire
The Japanese version of the National Institute for Occupational Safety and Health (NIOSH) Generic Job Stress Questionnaire (GJSQ) was used to assess the workers' job stress levels. [20] [21] [22] In this study, we used nine job stressor scales (quantitative workload, variance in workload, cognitive demands, job control, intragroup conflict, intergroup conflict, social support from supervisor, social support from coworkers and social support from family/friends) and two psychological stress reaction scales (job dissatisfaction and depressive symptoms; CES-D). The CES-D scale cut-off score of 16, differentiates depressed subjects, who are otherwise well, from non-depressed subjects, with both high sensitivity and specificity. 23 (1) never (or almost never) (2) few times a year (3) more than once a month (4) more than once a week (5) more than three times a week (6) almost every day 3 How often do you wake up too early and can't fall asleep again ?
(1) never (or almost never) (2) few times a year (3) more than once a month (4) more than once a week (5) more than three times a week (6) almost every day 4 Do you usually sleep well at night ?
(1) very well (2) fairly well (3) not so well (4) very poorly 5 Do you think your daily sleep is sufficient ?
(1) very much sufficient (2) fairly sufficient (3) somewhat insufficient (4) definitely insufficient 6 How often were you late from or absent for work due to oversleeping in the last year ?
(1) never (2) 1-3 (3) 4-6 (4) 7-11 (5) 12+ 7 Has anyone in your family told you that you snore loudly?
(1) no (2) yes 8 Have you ever felt difficulty breathing during sleep or has anyone in your family told you that you have this ?
(1) never (or almost never) (2) few times a year (3) more than once a month (4) more than once a week (5) more than three times a week (6) almost every day
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Statistical Analysis
Comparison of companies A and B
The sociodemographic characteristics of the workers of companies A and B were compared for lifestyle and sleep habits, job stress factors and ESS score. The t-test was applied to the interval scales and the χ 2 -test was applied to the categorical scales.
Factors associated with perceived sleepiness incompanies A and B
To examine associations of perceived sleepiness among the variables in companies A and B, a uivariate logistic regression analysis was performed. After checking for correlations between significantly associated variables by Pearson's product-moment correlation coefficient, a multivariate logistic regression analysis was performed. The variables were dichotomous variables in the median of the interval and categorical scales. The significance level of all statistical analyses was p<0.05 (two-tailed test). All data were analyzed using the Statistical Package for the Social Sciences, version 11.0 (SPSS Inc., Chicago, USA).
Results
Sociodemographic Characteristics
Sociodemographic characteristics of the workers of companies A and B are listed in Table 2 . The average age of the workers in company A was significantly lower than that of company B (A: 35.4 ± 8.9 vs. B: 39.8 ± 9.6 yr old, p<0.001) and was reflected in a significant difference in age distribution. As for sleep habits, workers in company A had a significantly later going-to-bed time (A: 24:13 ± 1:05 vs. B: 23:41 ± 1:02), waking-up time (A: 7:03 ± 0:53 vs. B: 6:26 ± 0:40) and snored less (A: 43.6% vs. B: 51.9%) than those in company B. Differences in the other sleep data between the two companies were not significant for sleep duration on working and nonworking days, insomnia symptoms, sleep quality, sufficiency of daily sleep, absence or tardiness from oversleeping and difficulty with breathing during sleep.
Job Stress
Job stress factors using the NIOSH-GJSQ scales were compared between companies A and B (Table 4) . In company A, a sig- 
ESS Score and Daytime Sleepiness Prevalence
The mean ESS score (A: 6.5 ± 3.4 vs. B: 7.2 ± 3.6) and prevalence of daytime sleepiness (A: 11.3% vs. B: 16.8%) was significantly lower in company A when compared to company B (Table 5 ).
Factors Associated with Perceived Sleepiness
Logistic regression analysis was used to estimate the level of association between perceived sleepiness and relevant factors for both companies. The odds ratios and 95% confidence intervals are presented in Table 6 . The univariate logistic regression analysis showed that perceived sleepiness in company A was significantly associated with long sleep duration on non-working days, poor sleep quality, insufficient daily sleep, difficulty with breathing during sleep, high cognitive demands and low job satisfaction. All of these variables were entered into the multivariate analysis since the highest correlation coefficient was below 0.25 (r=0.232 between sleep quality and daily sleep).
Perceived sleepiness in company B was significantly associated with younger age, single, low education, long commute time, late clock-in time, late clocking-off time, hours at the company, late going-to-bed times, short sleep duration on working days, not drinking alcohol, late dinnertimes, poor sleep quality, insufficient daily sleep, absence or tardiness from oversleeping, high quantitative workload, high variance in workload, high intragroup or intergroup conflict, low social support from family/friends, and depression. Correlation analysis among those variables indicated that high correlation coefficients (r>0.5) were obtained between clocking-off time and hours at the company (r=0.741), between clocking-off time and dinnertimes (r=0.620), and between hours at the company and dinnertimes (r=0.530). In the present study, hours at the company was excluded from subsequent multivariate analysis, since clocking-off time was presumed to have more influence on sleep/daytime sleepiness even if hours at the company were similar. Dinnertimes were also excluded because of the ambiguous definition of the cut-off criteria of 21:00. 
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The multivariate logistic regression analysis showed perceived sleepiness in company A to be significantly associated with long sleep duration on non-working days (OR=2.65, 95% C.I.=1.06-6.60) and high cognitive demands (OR=2.50, 95% C.I.=1.06-5.89) and in company B, insufficient daily sleep (OR=1.84, 95% C.I.=1.18-2.85), single (OR=1.62, 95% C.I.=1.07-2.47), and depression (OR=1.60, 95% C.I.=1.04-2.47).
Discussion
In this study, we investigated prevalence and associated factors of daytime sleepiness among non-shift working men in two manufacturing companies with different types of work organization. Company A, associated with the informationtechnology industry, was characterized by rapid growth and development. In contrast, company B, associated with the infrastructure-construction industry, manufactures heavy electrical machinery in a large facility, with a comparatively longer product cycle. Previous attempts at considering the different types of work organization in companies seem to be rare and, thus, the current study may be valuable in respect of occupational health.
Both the mean ESS score and prevalence of daytime sleepiness significantly differed between the two companies, suggesting less sleepiness in company A. One may suppose that these results are due primarily to the age difference of participants in companies A and B, but this is unlikely to be the case, since our stratified analysis by age showed that the different levels of daytime sleepiness were not attributable to the age difference between the companies (data not shown). However, the multivariate logistic regression analysis showed that perceived sleepiness for company Awas associated with long sleep duration on non-working days and high cognitive demands at work. In contrast, perceived sleepiness for company B was associated with insufficient daily sleep, single, and depression.
The daytime sleepiness prevalence reported here is a higher overall level than that of previous reports. Among 3,909 Japanese white-collar working men, 7.2% had perceived sleepiness. 12 The prevalence was 10.2% in 267 men in Australia who were engaged in a variety of jobs. 24 Previous and current studies have used the same scale of ESS and defined daytime sleepiness by the same criteria (ESS score ≥11). Also, all participants were men, working during the daytime. The higher prevalence in the present study may, therefore, be due to other factors. Unfortunately, previous reports have not provided detailed information regarding factors of work organization, such as job stress and workplace conditions. This makes the comparison of this study's prevalence of perceived sleepiness with previous studies quite difficult, and a plausible explanation for our findings is not obvious.
Company A has a good business performance with an extremely fast change of work organization arising from the frequent reconfiguration of the manufacturing line aimed at achieving more efficient production and distribution of product. Workers experience a high level of cognitive demand in order to adapt to such working practices. Psychosomatic exhaustion resulting from this pattern of work would have the potential for resulting in not only extended sleep duration on non-working days but also producing a declining quality of sleep, which could lead to daytime sleepiness. In addition, sleep debt acquired after poor sleep quality would be associated with long sleep durations on non-working days. 25 The results in company B of perceived sleepiness associated with insufficient daily sleep, single, and depression are similar to those reported in previous studies of workers, and general or particular community populations. 4, 5, 11, 12 This finding may suggest that company B employees would feel sleepy in connection with their personal, rather than work, characteristics. Given the fact that the current associations were observed in the multivariate analysis, it may be hypothesized that in the comparatively stable work organization described above increased sleepiness is mainly linked to factors outside work.
In this study, different factors were found to be associated with perceived sleepiness between the two companies. Although the levels of daytime sleepiness also differed between the two companies, the results might be independent of at least age as a factor in determining sleep and sleepiness. Hence, we believe it necessary that not only common sleep-related causes, such as poor or insufficient sleep, but also work organization and its dynamics, changes in lifestyle and sleep habits of workers should be focused on, in order to prevent sleepiness in the occupational setting. In this context, general education about lifestyle and sleep hygiene may be productive and organizational management of daytime sleepiness may also be important. Especially regarding the latter, it may be effective for workplace supervisors to control sleepiness through providing appropriate rest, operational guidance, and improvement of the working climate.
Several limitations of the present study should be noted. Firstly, the study design was cross-sectional, making it possible to identify only the associations of perceived sleepiness rather than the causal relationships. Secondly, sleepiness in this study was self-reported on the ESS, which may raise some concerns of bias. Indeed, previous studies using physiological measures of sleepiness (e.g. the Multiple Sleep Latency Test) have criticized the validity of the ESS score in quantifying daytime sleepiness. [26] [27] [28] Although objective assessment of daytime sleepiness may sometimes be difficult to make in a real work setting, such an effort will need to be sought. Thirdly, the study subjects were limited to non-shift working men in only two companies: therefore, similar studies in a larger sample of work organizations are necessary.
In conclusion, the present study demonstrated the prevalence of and factors associated with daytime sleepiness among non-shift working men in two manufacturing companies having contrasting work organizations. Significantly lower prevalence of daytime sleepiness was observed in company A, which was experiencing rapid growth and development, than in company B, which has a large production facility operating in a long established manner. Perceived sleepiness was associated with long sleep durations on non-working days and high cognitive demands at work in company A, whereas in company B, the association was with insufficient daily sleep, single, and depression. These findings suggest that preventive measures against sleepiness in the workplace should be constituted not only according to the lifestyles and sleep habits of the workers, but also the characteristics and dynamic nature of the work organization.
